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Specification 

1. Title of the Invention 

Car air-conditioning controller 

2. Claim 

A car air-conditioning controller in a car air- 
conditioner for selectively opening an upper portion 
blowing-out port and a lower portion blowing-out port, and 
setting an upper portion blowing-out mode, a lower portion 
blowing-out mode and a bi-level blowing-out mode, 

the car air-conditioning controller including: 
detecting means for directly or indirectly detecting 
cooling load; 

judging means for judging that the cooling load 
detected by this detecting means is a value set in advance 
or more; and 

setting means for setting said bi-level blowing-out 
mode when a judging result of this judging means is 
affirmative . 

3. Detailed Description of the Invention 

[Industrial Field of Application] 

The present invention relates to a controller of a 
car air-conditioner in which an upper portion blowing-out 
mode, a lower portion blowing-out mode and a bi-level 
blowing-out mode are set by selectively opening an upper 
portion blowing-out port and a lower portion blowing-out 
port . 
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[Prior Art] 

A device of this kind is publicly known. 

The device of this kind is constructed so as to set 
the upper portion blowing-out mode at a large time of 
cooling load and the lower portion blowing-out mode at a 
small time of the cooling load and the bi-level blowing- 
out mode at an intermediate time of the cooling load in 
accordance with the cooling load. 

In the device of this kind, when air temperature 
within a vehicle room extremely rises in summer, the upper 
portion blowing-out mode is set. Therefore, cooled 
adjusting air is blown to the upper half of the body of a 
crew member, but does not reach the lower half of the body, 
particularly, a foot portion. 

[Problems that the Invention is to Solve] 

Therefore, the present invention provides a car air- 
conditioning controller for controlling cold air to be 
automatically supplied to the lower half of the body of 
the crew member when strong cooling is required. 

[Means for Solving the Problems] 

Therefore, when the present invention is explained 
by diverting Fig. 1, the present invention is 
characterized in that the present invention is constructed 
by arranging: 

detecting means (10, 12, 15, 21) for directly or 
indirectly detecting cooling load; 

judging means (17) for judging that the cooling load 
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detected by this detecting means is a value set in advance 
or more corresponding to the requirement of strong 
cooling; and 

setting means (8, 22) for setting the bi-level 
blowing-out mode when a judging result of this judging 
means is affirmative. 

In a preferable embodiment of the present invention, 
the setting means is constructed such that the bi-level 
blowing-out mode is set for only a constant time set in 
advance when the judging result is affirmatively attained. 

[Operation] 

In accordance with the construction of the present 
invention, when the cooling load is extremely large, the 
judging result of the judging means becomes affirmative 
with respect to the cooling load detected by the detecting 
means. In accordance with this affirmative result, the 
setting means sets the bi-level blowing-out mode. Thus, 
the face air is also supplied from a lower portion 
blowing-out port as well as upper portion blowing-out, and 
the cooled air can be sent to a foot of a crew member. 

[Effect of the Invention] 

Accordingly, in accordance with the present 
invention, when the cooling load is extremely large as 
just after riding into an automobile in summer, the bi- 
level blowing-out mode is automatically set and the air 
can be sent to the entire body of the crew member. 

Further,, when the present invention is applied to a 
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device for automatically selecting the blowing-out mode in 
accordance with the cooling load, the setting of the bi- 
level blowing-out mode can be determined correspondingly 
to a largest stage of the cooling load. Thus, the 
blowing-out mode can be stepwise set smoothly 
automatically correspondingly to a change of the cooling 
load. 

[Embodiment] 

The present invention will next be explained with 
respect to one embodiment shown in the accompanying 
drawings. First, in Fig. 1, reference numeral 1 

designates a ventilating duct for guiding air for cooling 
and heating in an air conditioner of an automobile. The 
ventilating duct 1 introduces the outside air from an 
outside air intake port la, and circulates the air within 
a vehicle room from an inside air intake port lb. 
Reference numeral 2 designates an inside-outside air 
switching damper. The inside-outside air switching damper 
2 switches the outside air introduction and the inside air 
circulation by a manual operation. An outside air 
introducing state is shown' by a solid line, and an inside 
air circulating state is shown by a broken line. 
Reference numeral 3 designates a blower motor for blowing 
the air from the outside air intake port la or the inside 
air intake port lb, and sending a wind toward a vehicle 
room R. Reference numeral 4 designates an evaporator as a 
cooling device for cooling and passing the wind air sent 
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by the above blower motor 3. The evaporator 4 is 
transversally arranged within the ventilating duct 1. 

Reference numeral 9 designates a compressor for 
compressing and circulating a refrigerant. The compressor 
9 is connected to an engine constituting a vehicle 
mounting driving source of an automobile by a belt, and is 
operated by rotating driving force of the engine. The 
compressor 9 compresses and sends the refrigerant to an 
unillustrated condenser and liquefies the high pressure 
refrigerant, and changes this liquefied refrigerant to a 
low pressure and cold temperature liquid through an 
unillustrated expansion valve. The compressor 9 then 
sends this liquid to the above evaporator 4, and absorbs 
heat of the blowing air so that the liquid becomes a low 
pressure low temperature gas and is circulated. An 
electromagnetic clutch for connection to the engine is 
built in the compressor 9. The compressor 9 attains a 
connecting state by electric conduction of this 
electromagnetic clutch, and attains a disconnecting state 
by interrupting the electric conduction. 

Reference numeral 6 designates a heater core as a 
heater arranged within the ventilating duct 1 . In the 
heater core 6, engine cooling water is introduced and the 
blowing air is heated and passed by its heat. Reference 
numeral 7 designates an air mix damper. The air mix 
damper 7 adjusts the ratio of an air amount introduced and 
heated on the side of the heater core 6 and a 
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discriminated air amount with respect to cooling air 
removing humidity therefrom and passing through the 
evaporator 4. The air mix damper 7 then adjusts the 
temperature of the air by mixing a cool wind of the 
cooling air and a warm wind of the heating air, and blows- 
out the adjusted air into the vehicle room R. An 
adjustable warming device is constructed by this air mix 
damper 7 and the heater core 6. An aperture of this air 
mix damper 7 is automatically controlled so as to hold the 
temperature of the room interior to setting temperature of 
a control target on the basis of various kinds of 
information such as inside air and outside air 
temperatures, setting temperature, damper aperture 
feedback, etc. 

Reference numeral 8 designates a blowing-out port 
switching damper for determining a blowing air blowing-out 
mode from the ventilating duct 1 to the vehicle room R. 
As shown in Fig. 1, at least switching of a vent blowing- 
out port lc and a heat blowing-out port la, and bi-level 
blowing shown by a solid line can be performed in the 
blowing-out port switching damper 8 . A bypass passage 1A 
for bypassing the above warming devices 6, 7 is arranged 
in the vent blowing-out port lc. In a state in which a 
damper (valve) 25 is opened in a broken line position, a 
cooling wind not warmed is blown out of the vent blowing- 
out port lc. 

Reference numeral 10 designates a room temperature 
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sensor for detecting the temperature within the vehicle 
room R and generating a room temperature signal. 
Reference numeral 11 designates an aperture sensor for 
detecting an aperture position of the air mix damper 7 and 
generating an aperture signal. The aperture sensor 11 
feeds back the aperture of the air mix damper 7 for 
temperature control by using a potentiometer associated 
with a movement of the air mix damper 7. Reference 
numeral 12 designates an outside air temperature sensor 
for detecting the temperature of the outside air and 
generating an outside air signal. Reference numeral 15 
designates a temperature setting device for determining 
the setting temperature of a control target so that a crew 
member can manually determine a desirable room temperature. 
Reference numeral 13 designates a water temperature sensor 
for detecting water temperature of a heater core inlet. 
Reference numeral 14 designates an evaporator outlet 
temperature sensor for detecting the air temperature of an 
outlet of the evaporator 4. Reference numeral 20 
designates a mode setting device for manually determining 
various kinds of operating modes such as a heater mode, a 
defroster mode, a cooling mode, etc. in an automatic air 
conditioner, etc., and generating respective digital mode 
signals. Reference numeral 16 designates an A/D converter 
for converting an analog signal into a digital signal. 
The A/D converter 16 sequentially converts a room 
temperature signal (Tr) from the room temperature sensor 9, 
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an aperture signal (Ar) from the aperture sensor 10, an 
outside air temperature signal (Tarn) from the outside air 
temperature sensor 11, a water temperature signal (Tw) 
from the water temperature sensor 13, and an evaporation 
outlet temperature signal (To) from the evaporation outlet 
temperature sensor 14 into digital signals. 

Reference numeral 17 designates a micro computer of 
a single chip for executing digital arithmetic processing 
of software in accordance with an air conditioning control 
program determined in advance. The micro computer 17 
constitutes an arithmetic processing means* A crystal 
oscillator 18 of several mega hertz (MHz) is connected to 
the micro computer 17. The micro computer 17 attains an 
operating state by receiving the supply of a stabilizing 
voltage from an unillustrated stabilizing electric power 
circuit for generating the stabilizing voltage on the 
basis of electric power supply from a vehicle mounting 
battery. A command signal for adjusting a rotation number 
of the blower motor 3, a command signal for efficiently 
turning on and off the compressor 9, a command signal for 
adjusting the aperture of the air mix damper 7, a command 
signal for determining the position of a blowing-out port 
damper 23, and a command signal for determining the 
position of a cooling wind bypass damper 25 are generated 
by the arithmetic processing of this micro computer 17. 

This micro computer 17 is manufactured by a large 
scale integrated circuit (LSI) of one chip. A main 
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section of the large scale integrated circuit is 
constructed by a read only memory (ROM) for storing an air 
conditioning control program for determining an arithmetic 
procedure for generating the above command signals, a 
central processing unit (CPU) for sequentially reading-out 
the air conditioning control program of this ROM and 
executing arithmetic processing corresponding to this air 
conditioning control program, a memory (random access 
memory: RAM) for temporarily storing various kinds of data 
relative to the arithmetic processing of this CPU and able 
to read-out these data by the CPU, a clock generating 
section following the crystal oscillator 18 and generating 
a reference clock pulse for each of the above various 
kinds of arithmetic calculations, and an input-output 
(I/O) circuit section for adjusting input and output of 
each of the various kinds of signals. 

Reference numeral 19 designates an aperture 
adjusting actuator for adjusting the aperture of the air 
mix damper 7. The aperture adjusting actuator 19 receives 
an aperture command signal outputted on the basis of 
arithmetic processing of temperature control from the 
micro computer 17, and performs an operation corresponding 
to this aperture command signal. Reference numeral 5 
designates a driving circuit for performing rotation 
number control of the blower 3. The driving circuit 5 
controls the rotation number of the blower by a signal 
from the micro computer 17. 



9 



Reference numeral 22 designates an actuator for 
determining the position of the blowing-out port damper 8. 
The actuator 22 controls the position of the blowing-out 
port damper by a command signal from the micro computer 17. 
Reference numeral 24 designates an actuator for 
determining the position of the cooling wind bypass damper 
25. The actuator 24 controls opening and closing of the 
cooling wind bypass damper by a command signal from the 
micro computer 17. 

In the above construction, its operation will be 
explained together with the flow chart of Fig. 2. This 
flow chart shows a position adjustment of the blowing-out 
port damper 23 relative to features of the present 
invention, and a position adjustment of the cooling wind 
bypass damper 25. However, with respect to the other 
control functions, publicly known techniques can be 
referred. 

When the micro computer 17 now attains an operating 
state, the arithmetic processing of an illustrated air 
conditioning control program is executed in a period of 
several msec. First, the execution of the program is 
started from step 100 by turning-on an unillustrated 
engine key switch for starting an automobile engine. In 
step 100A, a timer function is started. In signal input 
step 101, a digital room temperature signal Tr transmitted 
from the room temperature sensor 9 through the A/D 
converter 16, an outside air temperature signal Tarn, an 
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evaporation outlet temperature signal Te, a water 
temperature signal Tw, an air mix damper aperture signal 
Ar, a setting temperature signal Tset, and a solar 
irradiation amount signal Ts are inputted and stored. It 
then proceeds to a required blowing-out temperature TAO 
calculating step 102. In step 102, required blowing-out 
temperature showing cooling load is calculated from the 
following formula from data inputted and stored in signal 
input step 101. 

TAO=KsetxTset-KrxTr-KamxTam-Ks • Ts+C 

(Here, Kset, Kr, Kam, Ks and C are constants 
determined in advance.) 

Next, in step 113, it is judged whether required 
blowing-out air temperature TAO is a value set in advance, 
e.g., is less than zero. This setting value is 

determinedly set to a value showing that the cooling load 
is extremely large. If the setting value is less than 
zero, it is judged in step 114 whether 30 seconds have 
passed in the timer previously started in step 100A. When 
no 30 seconds have passed in the timer, it proceeds to 
step 105 and the blowing-out port is set to high level 
blowing-out . 

In contrast to this, when the judgments of steps 113 
and 114 are NO, it respectively proceeds to step 103. In 
step 103, the blowing-out port is determined by the value 
of required blowing-out temperature TAO calculated in the 
calculation. However, for example, when TAO is 25°C or 
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less, it proceeds to step 104 and a vent blowing-out port 
is set. Further, when TAO is 30°C, it proceeds to step 
105 and bi-level blowing-out is set. If TAO is 35°C or 
more, it proceeds to step 106 and a heat blowing-out port 
is set and it proceeds to step 107. 

In step 107, it is judged whether TAO is 50°C or 
more. If TAO is 50°C or more, the heat blowing-out port 
is set as it is. In contrast to this, when TAO is 50°C or 
less, it proceeds to step 108. In step 108, it is judged 
whether solar irradiation is a value set in advance or 
more by Ts of solar irradiation amount data inputted and 
stored in signal input step 101. If no solar irradiation 
is the value set in advance or more, the heat blowing-out 
port is set as it is. In contrast to this, if the solar 
irradiation is the value set in advance or more, it 
proceeds to step 109. In step 109, the cooling wind 
damper 25 is opened so that a cooling wind provided by 
bypassing an air mix chamber is blown out of the vent 
blowing-out port as the heat blowing-out port. 

As a result of repetitious execution of this control 
program, the air mix damper 7 is controlled in position so 
,as to maintain and adjust the vehicle room interior 
temperature (Tr) to setting temperature (Tset) in 
accordance with changes of a circumferential condition and 
capabilities of a cooling device and a heater. 
Simultaneously, the blowing-out mode is stepwise set 
correspondingly to the blowing-out air temperature TAO 
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showing the cooling load. In this case, when the cooling 
load is extremely large after the engine starting, the bi- 
level blowing-out mode is set so that the cooled air is 
blown-out to a foot of a crew member from the following 
blowing-out port lc. Further, the cooled air is also 
blown-out from an upper portion blowing-out port Id to the 
upper half of the body of the crew member so that the 
entire body of the crew member can be cooled. 

In the embodiment of the present invention, the 
cooling load can be detected from the values of the 
aperture of the air mix damper 7 and the room temperature. 
In this case, the cooling load can be judged by comparing 
signals of the aperture sensor 11 and the room temperature 
sensor 10 with values set in advance. 

Further, instead of the timer function of steps 100A 
and 114, the detecting value of the room temperature 
sensor 10 may be set to become a value set in advance, or 
it may be also detected that a difference with respect to 
the setting temperature reaches a predetermined value. 
4. Brief Description of the Drawings 

Fig. 1 is an entire constructional view showing one 
embodiment of the present invention. Fig. 2 is a flow 
chart showing a control program of a micro computer within 
Fig. 1. 

1 ventilating duct, 3 blower motor, 4 

evaporator as cooling device, 6 heater core, 7 air 

mix damper, 10 room temperature sensor, 12 outside 
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air temperature sensor, 15 temperature setting device, 

17 micro computer, 23 blowing-out port switching 

damper . 

Patent Attorney Takashi Okabe 
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FIG. 1 

16 A/D CONVERTER 

18 MICRO COMPUTER 

1 0 ROOM TEMPERATURE SENSOR 

11 APERTURE SENSOR 

12 OUTSIDE AIR TEMPERATURE SENSOR 

13 WATER TEMPERATURE SENSOR 

14 EVAPORATION OUTLET TEMPERATURE SENSOR 
21 SOLAR IRRADIATION SENSOR 

15 TEMPERATURE SETTING DEVICE 
20 MODE SETTING DEVICE 

FIG. 2 

100 START 

100 A START TIMER 

101 INPUT SIGNAL 

102 CALCULATE REQUIRED BLOWING-OUT TEMPERATURE TAO 
114 TIMER > 30 SECONDS 

104 VENT BLOWING-OUT PORT 

105 B/L BLOWING-OUT PORT 

106 HEAT BLOWING-OUT PORT 

108 IS THERE SOLAR IRRADIATION? 

^JE^^V"?^! CLOSE COOLING DAMPER 

109 OPEN COOLING DAMPER 
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